1. A soft metal conductor for use in a semiconductor 
device comprising grains having grain sizes larger than 200 
nm so as to provide a substantially scratch-free surface upon 
polishing in a subsequent chemical mcchaokal polishing 
step, said soft metal conductor being formed by at least one 
metal selected from the group consisting of Al 9 Cu and Ag. 

2. An electrically conducting soft metal structure for use 
in a semiconductor device comprising: 

^uppermost layer consisting of grains having grain sizes 
not smaller than 200 nm, and 

a second layer contiguous with and imroedkiely adjacent 
lb said uppermost layer consisting of grains having 
grain sizes not larger than about 20% of the tliicknws 
of said soft metal structure, 

3 An .ekctficaiiy-conduciing soft metal structure accord- 
ing to claim 2, wherein said uppermost layer having a 
(hiefcaess sufficiently large to provide a substantially 
scratefchfree and erosion-free surface upon polishing in a 
chemical mechanical polishing method. 

4; Aa electrically^conducting soft metal structure accord- 
ing to claim 2, wherein said structure being made of a metal 
selected from she group consisting of aluminum, copper, 
silver, ternary and binary alloys of aluminum, copper, silver 
and any either low resistance metal* 

5. An electrically conducting soft meiai structure accord* 
ing to claim 2, wherein said structure being a member 
elected from the group consisting of a via, an interconnect 
and a line. 

6« An electrically conducting soft metal structure accord- 
ing to claim 2, wherein said uppermost layer having grains 
of metal net less than 200 run in grain size and a thickness 
of at least 100 am, 

7; Ao ekctrkally conducting soft metal structure accord- 
ing to claim 2, wherein said uppermost layer having grains 
of metal not less than 200 nm in grain size and said second 
layer having grains of metal not more than 100 nm in grain 
size. 

8. Ad electrically conducting soft metal structure accord- 
ing to claim 2 ? wherein said second layer having grains of 
metal not more than 100 nm in grain size and a thickness of 
not less than 600 nm. 
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9« An electrically conducting soft metal structure accord- 
tog to claim 2 further comprising a bottom layer contiguous 
with and immediately adjacent to said second layer, said 
buttom layer consisting of grain of metal not less than 200 
nm in grain size. 

10; A soft metal conductor for use in a semiconductor 
device comprising: 

a first soft meial layer; 

a Ti layer of less than 30 nm thick on top of said first metal 
layer; 

a second soft metal layer on top of said Ti layer having in 
its uppermost su i fecc metal grains of grain sifces not 

smaller than about 20% of the tlncfcncss of said second 
metal layer, said first soft metal layer and said second 
soft metal layer arc formed by at least one metal 
selected from the group consisting of Al, Cu and Ag; 
and 

whereby saidTi layer sandwiched between two soft metal 
layers is converted to TiAl 3 upon annealing at a tem- 
perature higher than room temperature such that diffu- 
sion of atoms of said metal through said T5 Al 3 film 
occurs upon the passage of an electrical current there- 
through and thus improving the electrdmigrattori resis- 
tance of said soft metal conductor, 
11, A soft metal conductor according to claim 10, wherein 
said first soft metal is formed by a member selected from the 
group consisting of Al, Cu, Ag, CuAg, CuAl, AgAl and 
CuAgAl 

O.Asofi metal conductor according to claim 10, wherein 
said Ti layer further comprising composite layers of Ti and 
Ti alloys including Ti/TiN. 

13. A soft metal conductor according to claim 10, wherein 
said Ti layer is situated at the bottom of a via having portions 
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of said layer in extremely &nall thickness or portions of said 
layer in voids so as to allow the existence of a continuous 
phase of said metal material or diffusion of said metal atoms 
across a TiAl^ layer subsequently formed and a resulting 
improvement in the elect romigration resistance of said sofi 
metal conductor* 

14* A soft metal conductor according to claim JLO further 
comprising an annealing step at a predetermined tempera- 
ture and tor a predetermined length of time sufficient to 
convert said Ti layer to T1A1 3 when said soft metal used in 
forming said first soft metal layer and said second soft metal 
layer is A! or AlCu. 

15, A so ft meial conductor according to claim 14, wherein 
said predetermined temperature \% noi less than 300° C. and 
said predetermined length of time is not less than 10 min. 

16. A soft metal conductor according to claim 14, wherein 
said predetermined temperature is 4(30* C and said prede- 
termined length of time is 30 niio, 

1 7. A semiconductor structure, comprising: 

a pla ted multigrained soft metal conductor having a polished upper surface, said 
plated mult i grained sof t metal conductor containing at least some individual grains 
haying a s ize of at l east about 200- nm. wherein said soft metal conductor is formed over 
an underlying semiconductor layer, said underlying semiconductor layer having at least 
one semiconductor device therein. 

18, The structure according to claim 17 wherein said semiconductor layer compris es 
lo&ic and memory devices on a single chip. 
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19. The structure according to claim 17 wherein said soft metal conductor is selected 
from the group consisting of (X AL Ag and alloys thereof 

20. The structure of claim 17 wherein said plated multigrained soft metal conductor is 
an electroplated multi grained soft metal conductor. 

21. The structure of claim 17 wherein said plated multigrained soft metal conductor is 
an electrolesslv plate d multi grained soft metal conductor. 

22. A semiconductor structure comprising a conductive metal line, said metal line 
interconnectin g de vices in a semiconductor chip, said metal line having low electrical 
resistance and being comprised of a plated soft metal said plated soft metal having an 
u pocr surface, said upper surface being a polished surface, said metal line comprised of 
grains, said grains sufficiently large so as to prevent substantial scratching of said upper 
surface during polishing. 

23. The structure according to claim 22 wherein said soft metal is selected from the 
grou p consisting of Cu, Al» Ag and alloys thereof 

24> The s tructure according to claim 22 wherein said soft metal is selected from t he 
group consisting of Cu and alloys thereof 

25, The structure according to claim 22 wherein said plated soft metal is an 
electroplated soft metal, 

26. The structure according to claim 22 wherein said plated soft metal is art 
electrolessjy plated soft metal, 

27, The structure according to claim 22 wherein said conductive metal line is formed 
usine a damascene process, 

28. The structure according to claim 22 wherein said conductive metal line is formed 
using a dual da mascene process. 
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29. An interconnecting structure of a scniiconJuctor chip, the chip including a layer of 
semiconducting material having devices therein, the interconnecting structure ^ 
comprising: 

a first electrically conductive lavei dectricall v eontacting at least one device; 

a second electrically conductive layer overlying and contacting said first 
electrically conductive layer, said second electrically conductive layer beinM formed in a 
insulator overlying said first electrically conductive layer, said second conductive layer ^jjj 
being a plated soft metal having an upper surface^ said upper surface freing a polished 
surface, said second electrically conductive layer comprised of grains, said grains £^ 
sufficiently lame so as to prevent substantial scratching of said upper surface during C) 
polishing. 



30, The structure according to claim 29 wherein at least a portion of said individual 
grains comprising said second conductive layer have a size of at least about 200 rnn . 

31 , The structure according to claim 29 wherein said plated soft metal is selected from 
the group consisting of (X ALAg and alloys thereof 

32, The structure a cc ording to claim 29 wherein said plated soft metal is selected from 
the group consisting of Cu and alloys thereof 

33 A semiconductor structure, com prising: 

a semiconduct or chip having devices therein: and 

a plated soft metal layer interconnecting said devices, said soft metal selected 
from the group consisting of Cu and alloys thereof said soil metal layer having a 
polished substantially scratch free surface. 

34, The semiconductor structure according to claim 33 wherein said soft metal layer is a 
damascene lavcr. 
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